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1. 

KNIFE DEPLOYMENT MECHANISMS FOR 
SURGICAL FORCEPS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation application of U.S. 
patent application Ser. No. 13/400,290, filedon Feb. 20, 2012, 
now U.S. Pat. No. 8,747,434, the entire contents of which are 
incorporated by reference herein. 

BACKGROUND 

1. Technical Field 
The present disclosure relates to Surgical instruments and, 

more particularly, to knife deployment mechanisms for use 
with Surgical forceps for grasping, treating, and/or dividing 
various tissue structures. 

2. Background of Related Art 
A forceps is a plier-like instrument which relies on 

mechanical action between its jaws to grasp, clamp and con 
strict vessels or tissue. Electrosurgical forceps utilize both 
mechanical clamping action and electrical energy to affect 
hemostasis by heating tissue and blood vessels to coagulate 
and/or cauterize tissue. Certain Surgical procedures require 
more than simply cauterizing tissue and rely on the unique 
combination of clamping pressure, precise electroSurgical 
energy control and gap distance (i.e., distance between 
opposing jaw members when closed about tissue) to 'seal” 
tissue, vessels and certain vascular bundles. Typically, once a 
vessel is sealed, the Surgeon has to accurately sever the vessel 
along the newly formed tissue seal. Accordingly, many vessel 
sealing instruments have been designed which incorporate a 
knife or blade member which effectively severs the tissue 
after forming a tissue seal. 

SUMMARY 

As used herein, the term “distal' refers to the portion that is 
being described which is further from a user, while the term 
“proximal refers to the portion that is being described which 
is closer to a user. Further, to the extent consistent, any of the 
aspects described herein may be used in conjunction with any 
of the other aspects described herein. 
A Surgical instrument provided in accordance with the 

present disclosure includes an end effector assembly having 
first and second jaw members. One or both of the jaw mem 
bers is movable relative to the other between a spaced-apart 
position, a first approximated position defining a first gap 
distance therebetween, and a second approximated position 
defining a second gap distance therebetween. A knife is selec 
tively movable relative to the end effector assembly between 
a retracted position, a first extended position, in which the 
knife extends between the jaw members a first distance, and a 
second extended position, in which the knife extends between 
the jaw members a second distance. A trigger is selectively 
actuatable between a un-actuated position, a first actuated 
position, and a second actuated position for moving the knife 
between the retracted position, the first extended position, 
and the second extended position, respectively. One or more 
control members is operably coupled to the trigger. The con 
trol member(s) is configured to prevent movement of the 
trigger from the un-actuated position when the jaw members 
are disposed in the spaced-apart position. The control mem 
ber(s) is further configured to permit movement of the trigger 
from the un-actuated position to the first actuated position and 
prevent movement of the trigger beyond the first actuated 
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2 
position when the jaw members are disposed in the first 
approximated position. The control member(s) is also con 
figured to permit movement of the trigger from the un-actu 
ated position to the second actuated position and prevent 
movement of the trigger beyond the second actuated position 
when the jaw members are disposed in the second approxi 
mated position. 

In one aspect, the Surgical instrument includes a drive 
assembly coupled to one or both of the jaw members. The 
drive assembly includes a mandrel that is selectively translat 
able between a first position, a second position, and a third 
position for moving the jaw members between the spaced 
apart position, the first approximated position, and the second 
approximated position, respectively. 

In another aspect, the Surgical instrument includes a mov 
able handle coupled to the mandrel. The movable handle is 
movable between an initial position, a first compressed posi 
tion, and second compressed position for moving the jaw 
members between the spaced-apart position, the first approxi 
mated position, and the second approximated position, 
respectively. 

In yet another aspect, a first control member is engaged to 
the mandrel and is movable therewith. In the first position, the 
first control member interferes with the trigger to prevent 
actuation of the trigger from the un-actuated position. In the 
second position, the first control member permits movement 
of the trigger from the un-actuated position to the first actu 
ated position but interferes with the trigger to prevent actua 
tion of the trigger beyond the first actuated position. In the 
third position, the first control member permits movement of 
the trigger from the un-actuated position to the second actu 
ated position but interferes with the trigger to prevent actua 
tion of the trigger beyond the second actuated position. 

In still another aspect, a second control member is coupled 
to the trigger. The second control member is operable to 
engage the first control member to prevent actuation of the 
trigger from the un-actuated position when the jaw members 
are disposed in the spaced-apart position. The second control 
member is further operable to prevent actuation of the trigger 
beyond the first actuated position when the jaw members are 
disposed in the first approximated position. The second con 
trol member is also operable to prevent actuation of the trig 
ger beyond the second actuated position when the jaw mem 
bers are disposed in the second approximated position. 

In yet another aspect, the control member includes an 
elongated body having a plurality of spaced-apart protrusions 
extending thereform. The elongated body is movable, upon 
movement of the mandrel between the first, second, and third 
positions, between a first blocking position, wherein a first 
protrusion prevents actuation of the trigger from the un-actu 
ated position, a second blocking position, wherein a second 
protrusion prevents actuation of the trigger beyond the first 
actuated position, and a third blocking position, wherein a 
third protrusion prevents actuation of the trigger beyond the 
second actuated position. 

In still yet another aspect, one or both of the jaw members 
includes a knife channel defined therein. The knife channel is 
configured to permit reciprocation of the knife therethrough. 
More specifically, when the jaw members are disposed in the 
first approximated position, a relatively smaller portion of the 
knife is disposed within the knife channel(s) during extension 
of the knife between the jaw members. On the other hand, 
when the jaw members are disposed in the second approxi 
mated position, a relatively greater portion of the knife is 
disposed within the knife channel(s) during extension of the 
knife between the jaw members. 
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Another Surgical instrument provided in accordance with 
the present disclosure includes an end effector assembly hav 
ing first and second jaw members. One or both of the jaw 
members is movable relative to the other between a spaced 
apart position, a first approximated position defining a first 
gap distance therebetween, and a second approximated posi 
tion defining a second gap distance therebetween. A knife is 
selectively movable relative to the end effector assembly 
between a retracted position, a first extended position, in 
which the knife extends between the jaw members a first 
distance, and a second extended position, in which the knife 
extends between the jaw members a second distance. A trig 
ger is selectively actuatable between a un-actuated position, a 
first actuated position, and a second actuated position for 
moving the knife between the retracted position, the first 
extended position, and the second extended position. The 
trigger has a resistance associated with moving the trigger. 
One or more control members is operably coupled to the 
trigger. The control member(s) is configured to provide a first 
additional resistance to movement of the trigger upon move 
ment of the trigger from the un-actuated position when the 
jaw members are disposed in the spaced-apart position. The 
control member(s) is further configured to provide a second 
additional resistance to movement of the trigger upon move 
ment of the trigger beyond the first actuated position when the 
jaw members are disposed in the first approximated position. 
The control member(s) is also configured to provide a third 
additional resistance to movement of the trigger upon move 
ment of the trigger beyond the second actuated position when 
the jaw members are disposed in the second approximated 
position. 

In one aspect, the first, second and third additional resis 
tances provide tactile feedback to a user actuating the trigger. 

In another aspect, the Surgical instrument includes a drive 
assembly coupled to one or both of the jaw members. The 
drive assembly includes a mandrel that is selectively translat 
able between a first position, a second position, and a third 
position for moving the jaw members between the spaced 
apart position, the first approximated position, and the second 
approximated position, respectively. 

In yet another aspect, a first control member is operably 
coupled to the mandrel and is movable therewith. In the first 
position, the first control member is positioned to provide the 
first additional resistance upon movement of the trigger from 
the un-actuated position. In the second position, the first 
control member is positioned to provide the second additional 
resistance upon movement of the trigger beyond the first 
actuated position. In the third position, the first control mem 
ber is positioned to provide the third additional resistance 
upon movement of the trigger beyond the second actuated 
position. 

In still another aspect, a second control member is coupled 
to the trigger. The second control member is operable to 
engage the first control member to provide the first additional 
resistance, the second additional resistance, and the third 
additional resistance. 

In yet another aspect, one or both of the control members is 
configured to provide audible feedback upon engagement of 
the first and second control members. 

In still yet another aspect, the control member includes an 
elongated body having a plurality of spaced-apart protrusions 
extending thereform. The elongated body is movable, upon 
movement of the mandrel between the first, second, and third 
positions, between a first blocking position, wherein a first 
protrusion provides the first additional resistance to the trig 
ger, a second blocking position, wherein a second protrusion 
provides the second additional resistance to the trigger, and a 
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third blocking position, wherein a third protrusion provides 
the third additional resistance to the trigger. One or more of 
the first, second, and third protrusions may be formed from a 
resiliently-flexible material. 

In another aspect, the Surgical instrument includes a mov 
able handle operably coupled to one or both of the jaw mem 
bers. The movable handle is movable between an initial posi 
tion, a first compressed position, and second compressed 
position for moving the jaw members between the spaced 
apart position, the first approximated position, and the second 
approximated position, respectively. 

In still yet another aspect, one or both of the jaw members 
includes a knife channel defined therein. The knife channel is 
configured to permit reciprocation of the knife therethrough. 
More specifically, when the jaw members are disposed in the 
first approximated position, a relatively smaller portion of the 
knife is disposed within the knife channel(s) during extension 
of the knife between the jaw members. On the other hand, 
when the jaw members are disposed in the second approxi 
mated position, a relatively greater portion of the knife is 
disposed within the knife channel(s) during extension of the 
knife between the jaw members. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various aspects of the present disclosure are described 
herein with reference to the drawings wherein like reference 
numerals identify similar or identical elements: 

FIG. 1 is a side, perspective view of a forceps provided in 
accordance with the present disclosure; 

FIG. 2A is a side, perspective view of a distal end of the 
forceps of FIG. 1 wherein jaw members of the forceps are 
disposed in a spaced-apart position; 

FIG. 2B is a side, perspective view of the distal end of the 
forceps of FIG. 1 wherein the jaw members of the forceps are 
disposed in an approximated position; 

FIG. 3 is a side, perspective view of the distal end of the 
forceps of FIG. 1 shown with parts separated; 

FIG. 4A is a side, perspective view of a proximal end of the 
forceps of FIG. 1 wherein a portion of a housing has been 
removed to show the internal components thereof; 

FIG. 4B is a side, perspective view of the proximal end of 
the forceps of FIG. 1 with a portion of the housing removed 
with parts separated; 

FIG. 5 is a side, cut-away view of the forceps of FIG. 1 
whereina handle assembly is disposed in an initial position, a 
trigger assembly is disposed in an un-actuated position, and 
the jaw members are disposed in the spaced-apart position; 

FIG. 6 is a side, cut-away view of the forceps of FIG. 1 
wherein the handle assembly is disposed in a first compressed 
position, the trigger assembly is disposed in an un-actuated 
position, and the jaw members are disposed in a first approxi 
mated position; 

FIG. 6A is a transverse, cross-sectional view of the jaw 
members of the forceps of FIG. 1 disposed in the first approxi 
mated position grasping tissue therebetween, wherein a knife 
has been advanced between the jaw members to cut tissue 
grasped therebetween; 

FIG. 6B is a side view of the jaw members of the forceps of 
FIG. 1 disposed in the first approximated position and includ 
ing the knife extending partially therebetween; 

FIG. 7 is a side, cut-away view of the forceps of FIG. 1 
wherein the handle assembly is disposed in a second com 
pressed position, the trigger assembly is disposed in an un 
actuated position, and the jaw members are disposed in a 
second approximated position; 
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FIG. 7A is a transverse, cross-sectional view of the jaw 
members of the forceps of FIG. 1 disposed in the second 
approximated position grasping tissue therebetween, wherein 
the knife has been advanced between the jaw members to cut 
tissue grasped therebetween; 

FIG. 7B is a side view of the jaw members of the forceps of 
FIG. 1 disposed in the second approximated position and 
including the knife extending therebetween; 

FIG. 8 is a side, cut-away view of another forceps provided 
in accordance with the present disclosure; 

FIG.9 is a side, cut-away view of another forceps provided 
in accordance with the present disclosure wherein a handle 
assembly is disposed in an initial position and wherein a 
trigger assembly is disposed in an un-actuated position; and 

FIG. 10 is a side, cut-away view of the forceps of FIG. 9 
wherein the handle assembly is disposed in a compressed 
position and wherein the trigger assembly is disposed in an 
actuated position. 

DETAILED DESCRIPTION 

The operating features and inter-cooperating components 
of a Surgical instrument provided in accordance with the 
present disclosure are shown in the Figures and described 
hereinbelow. More specifically, the surgical instrument is 
shown as a forceps 10, although the present disclosure is 
equally applicable for use with any Surgical instrument hav 
ing a handle assembly operable to control and/or manipulate 
an end effector assembly of the Surgical instrument and a 
trigger assembly operable to deploy a knife for cutting tissue 
grasped by the end effector assembly. Obviously, different 
connections and considerations apply to each particular type 
of instrument; however, the novel aspects with respect to the 
handle assembly, trigger assembly, and the interaction ther 
ebetween remain generally consistent regardless of the par 
ticular type of instrument used. For the purposes herein, for 
ceps 10 is generally described. 

Referring to FIG. 1, forceps 10 is configured for use in 
various Surgical procedures and includes a housing 20, a 
handle assembly 30, a switch assembly 60, a trigger assembly 
70, a rotating assembly 80, and an end effector assembly 100 
that mutually cooperate to grasp, treat, and divide tubular 
vessels and vascular tissues. Forceps 10 further includes a 
shaft 12 having a distal end 16 configured to mechanically 
engage end effector assembly 100 and a proximal end 14 
configured to mechanically engages housing 20. An electro 
Surgical cable 2 connects forceps 10 to an electroSurgical 
generator (not shown) such that, upon activation of Switch 62 
and/or switch 64 of switch assembly 60, energy is supplied to 
end effector assembly 100 to treat tissue grasped therein, as 
will be described in greater detail below. Alternatively, for 
ceps 10 may be configured as a battery-powered instrument 
having a portable battery (not shown) and generator (not 
shown) disposed within housing 20. 

Handle assembly 30 includes a fixed handle 50 and a mov 
able handle 40. Fixed handle 50 is integrally associated with 
housing 20 and handle 40 is movable relative to fixed handle 
50, as will be explained in greater detail below, to impart 
movement of jaw members 110 and 120 of end effector 
assembly 100 between a spaced-apart position (FIG. 2A) and 
one or more approximated positions (FIG. 2B) to grasp tissue 
therebetween. Rotating assembly 80 is operatively associated 
with housing 20 and is rotatable about a longitudinal axis 
“A-A' to rotate end effector assembly 100 about longitudinal 
axis A-A. Trigger assembly 70, as will be described in 
greater detail below, is selectively actuatable to deploy a knife 
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6 
190 (FIG. 3) from shaft 12 to between jaw members 110, 120 
to cut tissue grasped therebetween. 

With additional reference to FIGS. 2A-2B and 3, end effec 
tor assembly 100 is attached at distal end 16 of shaft 12 and 
includes a pair of opposing jaw members 110 and 120. End 
effector assembly 100 is designed as a bilateral assembly, i.e., 
both jaw members 110 and 120 are movable relative to one 
another and shaft 12 about a pivot pin 95, although end 
effector assembly 100 may alternatively be configured as a 
unilateral end effector assembly. Further, jaw members 110 
and 120 of end effector assembly 100 are curved to facilitate 
manipulation of tissue and to provide better “line of sight' for 
accessing targeted tissues, although other configurations may 
also be provided. 

With particular reference to FIG.3, each jaw member 110, 
120 includes a distal jaw portion 111, 121 that supports an 
electrically-conductive tissue sealing plate 112, 122, respec 
tively, thereon, and a proximal flange 113, 123 extending 
distally from the respective distal jaw portion 111, 121 
thereof for operably mounting jaw members 110, 120, 
respectively, at distal end 16 of shaft 12. Either or both elec 
trically-conductive tissue sealing plates 112, 122 are adapted 
to connect to a source of energy, e.g., a generator (not shown), 
for conducting energy therebetween and through tissue 
grasped between jaw members 110, 120 to treat, e.g., Seal, 
tissue. More specifically, wire(s) (not shown) may extend 
from electrosurgical cable 2 (FIG. 1), through housing 20 and 
shaft 12, ultimately connecting to one or both of tissue sealing 
plates 112, 122, although other configurations are also con 
templated. The tissue sealing plates 112, 122 and distal jaw 
portions 111, 121 of one or both of jaw members 110, 120, 
respectively, cooperate to define a longitudinally-oriented 
knife channel 125 therein that is configured to permit recip 
rocation of a knife 190 therethrough. 

Proximal flanges 113, 123 of jaw members 110, 120, 
respectively, each include a pivot aperture 114a, 124a. 
respectively, defined therethrough, and an angled cam slot 
114b, 124b, respectively, defined therethrough. End effector 
assembly 100 also includes a knife guide 170 that facilitates 
alignment and translation of knife 190 through knife channels 
125 upon reciprocation of knife drive rod 193 (FIG. 10). 
Knife guide 170 includes first half 170a and second half 170b 
which mechanically interface to slidably encapsulate the 
knife 190 therein. First and Second halves 170a and 170b each 
include an pivot aperture 173a, 173b, respectively, defined 
therethrough and a longitudinal cam slot 172a, 172b, respec 
tively, defined therethrough. Distal end 16 of shaft 12 
includes a bifurcated portion including first and second 
flanges 16a and 16b, respectively, that define a channel 16c 
therebetween for receiving jaw members 110 and 120. Each 
flange 16a, 16b defines a pivot aperture 17a, 17b, respec 
tively, therethrough for receipt of pivot pin 95, and a longitu 
dinal cam slot 18. 

During assembly, pivot pin 95 is inserted through pivot 
aperture 17a of flange 16a of shaft 12, pivotaperture 124a of 
proximal flange 123 of jaw member 120, pivotaperture 173a 
of first half 170a of knife guide 170, pivot aperture 173b of 
second half 170b of knife guide 170, pivotaperture 114a of 
proximal flange 113 of jaw member 110, and pivot aperture 
17b of flange 16b of shaft 12 to pivotably engage jaw mem 
bers 110, 120 at distal end 16 of shaft 12. Angled cam slots 
114b, 124b of jaw members 110, 120, longitudinal cam slots 
172a, 172b of first and second halves 170a, 170b of knife 
guide 170, and longitudinal cam slots 18 of flanges 16a, 16b 
of shaft 12 are configured to receive drive pin 139, which is 
engaged to drive sleeve 132 at the distal end thereof. As such, 
upon translation of drive sleeve 132, drive pin 139 is trans 
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lated along slots 114b, 124b, 172a, 172b, and 18 to pivot jaw 
members 110, 120 relative to one another between the 
spaced-apart position (FIG. 2A) and the one or more approxi 
mated positions (FIG. 2B). 

Knife 190 is configured for reciprocation through shaft 12 
and knife channels 125 of jaw members 110, 120, respec 
tively, between a retracted position, wherein knife 190 is 
positioned proximally of distal jaw portions 111, 121 of jaw 
members 110, 120, respectively, and one or more extended 
positions, wherein knife 190 extends at least partially through 
knife channels 125 of jaw members 110, 120 to cut tissue 
grasped therebetween. Knife 190 includes a distal blade 191 
configured to facilitate cutting tissue upon translation of knife 
190 between jaw members 110, 120, and a elongated body 
portion 192. Body portion 192 of knife 190 defines a longi 
tudinal slot 192a extending therethrough that is configured to 
receive pivot pin 95 and drive pin 139 to permit translation of 
knife 190 about pivot pin95 and drive pin 139. The proximal 
end of knife 190 defines one or more pin holes 192b there 
through for engaging knife 190 to knife drive rod 193 (FIGS. 
4A-4B), although other engagement configurations are also 
contemplated. As will be described in greater detail below, 
knife drive rod 193 (FIGS. 4A-4B) is selectively translatable, 
e.g., upon actuation of trigger 72 assembly 70 (FIGS. 4A-4B), 
through shaft 12 and relative to end effector assembly 100 to 
translate knife 190 between the retracted and the one or more 
extended positions. 

Turning now to FIGS. 4A-4B, in conjunction with FIGS. 
1-3, movable handle 40 includes a lever 42 defining a finger 
hole 43 and a bifurcated arm 46 extending upwardly from 
lever 42 and into housing 20. Arm 46 is bifurcated to define 
first and second spaced-apart flanges 46a, 46b, respectively, 
that are pivotably coupled to housing 20 at the free ends 
thereof via pivot pin 45. Flanges 46a. 46b extend on either 
side of drive assembly 41 and are coupled thereto to facilitate 
movement of jaw members 110, 120 between the spaced 
apart position and the one or more approximated positions. 
More specifically, flanges 46a, 46b extend upwardly on either 
side of mandrel 48 and are disposed within lateral slots 49 
defined within first and second mandrel components 48a. 
48b, respectively. First and second mandrel components 48a, 
48b are engaged to one another about drive sleeve 132, e.g., 
via Snap-fitting or other Suitable engagement, to fixedly 
engage mandrel 48 about drive sleeve 132. Due to this con 
figuration, upon pivoting of movable handle 40 about pivot 
pin 45 and relative to fixed handle 50 from an initial position 
(FIG. 4A) to one or more compressed positions (FIG. 6). 
mandrel 48 and drive sleeve 132 are translated proximally, 
thereby translating drive pin 132 proximally through angled 
cam slots 114b, 124b of jaw members 110, 120, respectively, 
(and cam slots 18 and 172a, 172b of shaft 12 and knife guide 
170, respectively) to pivot jaw members 110, 120 from the 
spaced-apart position (FIG. 2A) to the one or more approxi 
mated positions (FIG. 2B). On the other hand, return of mov 
able handle 40 towards the initial position returns drive sleeve 
132 distally, thereby returningjaw members 110, 120 towards 
the spaced-apart position. A spring 140 is coupled between 
housing 20 and the proximal end of mandrel 48 to bias man 
drel 48 distally, thereby biasing movable handle 40 towards 
the initial position and jaw members 110, 120 towards the 
spaced-apart position. Further, a first control member 150 is 
engaged to mandrel 48to, as will be described in greater detail 
below, selectively control actuation of trigger assembly 70 in 
accordance with the relative positioning of jaw members 110. 
120. 
Movable handle 40 further includes a latch assembly 180 

extending proximally therefrom. Latch assembly 180 
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8 
includes a resilient member 182, e.g., a flat spring, having a 
pin 184 engaged at the free end thereof. Upon movement of 
movable handle 40 from the initial position to the one or more 
compressed positions, resilient member 182 is flexed to per 
mit pin 184 to pass over latch member 188 disposed within 
housing 20. Latch member 188 includes a catch 189 defined 
therein that is configured to receive pin 184 for retaining, or 
latching movable handle 40 in one or more of the compressed 
positions and, thus, jaw members 110, 120 in one or more of 
the approximated positions grasping tissue therebetween. 
Latch member 188 may further include incremental catches 
(not explicitly shown) for latching movable handle 40 at 
various different positions corresponding to various different 
approximated positions of jaw members 110, 120, e.g., a first 
approximated position, wherein jaw members 110, 120 
define a first gap distance “G” (FIGS. 6A-6B) therebetween, 
and a second approximated position, wherein jaw members 
110, 120 define a second, smaller gap distance 'g' (FIGS. 
7A-7B) therebetween. Other latching mechanisms may also 
be provided. 

With continued reference to FIGS. 4A-4B, trigger assem 
bly 70 includes a trigger 72 having a toggle member 73 and a 
bifurcated arm 76 extending upwardly from toggle member 
73 and into housing 20. Trigger 72 is pivotably coupled to 
housing 20 via pivot pin 75, which extends through an inter 
mediate portion 74 of trigger 72. Arm 76 is bifurcated to 
define first and second spaced-apart flanges 76a, 76b, respec 
tively, to permit passage of arm 76 about drive assembly 41. 
A pin 77 extends between flanges 76a, 76b at the free ends 
thereof. A connector rod 78 is pivotably coupled to pin 77 at 
distal end 78a thereof and is engaged to a base 79 at proximal 
end 78b thereof. Base 79, in turn, is engaged to the proximal 
end of knife drive rod 193, which extends distally therefrom 
through drive sleeve 132, ultimately engaging the proximal 
end of knife 190 (FIG. 3). Accordingly, upon pivoting of 
trigger 72 about pivot pin 75 and relative to housing 20 from 
an un-actuated position (FIG. 4A) towards one or more actu 
ated positions, flanges 76a, 76b and pin 77 are rotated to pull 
connector rod 78 distally such that knife drive rod 193 is 
pushed distally to thereby translate knife 190 from the 
retracted position towards the one or more extended posi 
tions. On the other hand, upon return of trigger 72 towards the 
un-actuated position, flanges 76a, 76b and pin 77 are rotated 
to push connector rod 78 proximally such that knife drive rod 
193 is pulled proximally to thereby translate knife 190 back 
towards the retracted position. Spring 140, which is disposed 
about knife drive rod 193 between base 79 and mandrel 48 
biases base 79 proximally, thereby biasing trigger 72 towards 
the un-actuated position and knife 190 towards the retracted 
position. Further, a second control member 160 is engaged to 
trigger 72 about pivot pin 75 to, in conjunction with first 
control member 150 of drive assembly 41, selectively control 
actuation of trigger assembly 70 in accordance with the rela 
tive positioning of jaw members 110, 120, as will be 
described in greater detail below. 
As mentioned above, drive assembly 41 includes a first 

control member 150 coupled to mandrel 48 and trigger 
assembly 70 includes a second control member 160 coupled 
to trigger 72. First control member 150 includes a body 152 
defining a proximal end 153 having an attachment member 
154 extending therefrom and a distal end 155 having an 
engagement leg 156 extending therefrom. Attachment mem 
ber 154 is configured to engage the proximal end of mandrel 
48 Such that translation of mandrel 48, e.g., upon compres 
sion or return of movable handle 40, effects similar transla 
tion of first control member 150. Housing 20 may include a 
track (not explicitly shown) defined therein that is configured 
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to guide translation of first control member 150 relative 
thereto. Engagement leg 156, which extends distally from 
body 152 of first control member 150, defines a generally 
distally-facing angled contact Surface 158. 

Second control member 160, as mentioned above, is piv 
otably engaged to trigger 72 about pivot pin 75. Second 
control member 160 includes a body 162 defining a gener 
ally-proximally facing complementary angled contact Sur 
face 168 that is angled similarly to angled contact surface 158 
of first control member 150. First and second control mem 
bers 150, 160, respectively, and, more particularly, angled 
contact surface 158 and complementary angled surface 168, 
respectively, thereof, cooperate to selectively control actua 
tion of trigger assembly 70 in accordance with the relative 
positioning of jaw members 110, 120. More specifically, first 
and second control members 150, 160, respectively, are con 
figured such that deployment of knife 190 is prevented when 
jaw members 110, 120 are disposed in the spaced-apart posi 
tion and such that, when jaw members 110, 120 are disposed 
in the one or more approximated positions, the extent to 
which knife 190 may be deployed is dependent on the relative 
spacing between first and second jaw members 110, 120, 
respectively. For example, when jaw members 110, 120 are 
disposed in a first approximated position grasping relatively 
larger-diameter tissue therebetween Such that jaw members 
110, 120 are spaced-apart a first gap distance “G. trigger 72 
may only be actuated so as to translate knife 190 to a first 
extended position, e.g., the position shown in FIGS. 6 and 
6A-6B. On the other hand, when jaw members 110, 120 are 
disposed in a second approximated position defining a second 
gap distance'g'' therebetween, e.g., where relatively smaller 
diameter tissue is grasped therebetween, trigger 72 may be 
actuated to translate knife 190 to a second extended position, 
e.g., the position shown in FIGS. 7 and 7A-7B. 

Such a feature is advantageous in that the likelihood of 
knife trap, knife splay, and/or knife mis-alignment is reduced. 
This is because knife 190 is most vulnerable to knife trap, 
knife splay, and/or knife mis-alignment when jaw members 
110, 120 are spaced-apart a relatively greater distance, e.g., 
when a relatively smaller portion of knife 190 is disposed 
within knife channels 125 of jaw members 110, 120 thus 
leaving a larger portion of knife 190 un-guarded (as compared 
to when jaw members 110, 120 are closer-together, thus 
allowing a greater portion of knife 190 to be disposed within 
and guarded by knife channels 125) and when knife 190 is 
further extended between jaw members 110, 120 (as com 
pared to when only a small portion of knife 190 extends 
between jaw members 110, 120). Thus, by regulating the 
extent to which knife 190 can be deployed as a function of the 
gap distance between jaw members 110, 120, the most vul 
nerable situations where knife trap, knife splay, and/or knife 
mis-alignment may occur, e.g., where only a relatively small 
portion of knife 190 is disposed within knife channels 125 and 
where a greater portion of knife 190 is extended between jaw 
members 110, 120, can be avoided. The cooperating features 
of first control member 150 of drive assembly 41 and second 
control member 160 of trigger assembly 70 which interact to 
regulate deployment of knife 190 will become more apparent 
below in view of the description of the use and operation of 
forceps 10. 
The use and operation of forceps 10 for grasping, treating, 

and/or dividing various different tissues and/or performing 
various different tissue treatments is described with reference 
to FIGS. 1-7B. Referring initially to FIG. 5, in conjunction 
with FIGS. 1-4B, with jaw members 110, 120 disposed in the 
spaced-apart position, forceps 10 is manipulated and/or 
maneuvered into position Such that tissue to be grasped, 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
treated, and/or divided in disposed between jaw members 
110, 120. At this point, movable handle 40 is disposed in the 
initial position and trigger 72 is disposed in the un-actuated 
position such that knife 190 is disposed in the retracted posi 
tion. With movable handle 40 disposed in the initial position, 
mandrel 48 is positioned is a more-distal position and, thus, 
first control member 150 is likewise positioned in a more 
distal, or initial position “Po.” In the initial position of first 
control member 150, angled surface 158 abuts complemen 
tary angled surface 168 of second control member 160 of 
trigger 72, preventing actuation of trigger 72. As such, knife 
190 is maintained in the retracted position when jaw members 
110, 120 are disposed in the spaced-apart position. 
With reference now to FIGS. 6 and 6A-6B, in conjunction 

with FIGS. 1-4B, in order to grasp, treat, and/or divide rela 
tively large-diameter tissue, relatively less compressible tis 
Sue, for procedures where a larger gap distance is desired, 
and/or for procedures where a lesser closure pressure is 
desired, movable handle 40 is compressed, or pulled proxi 
mally relative to fixed handle 50 from the initial position to a 
first compressed position such thatjaw members 110, 120 are 
pivoted relative to one another to the first approximated posi 
tion to grasp tissue therebetween. More specifically, as mov 
able handle 40 is compressed, mandrel 48 and drive sleeve 
132 are translated proximally, thus pullingjaw members 110. 
120 to pivot towards one another to the first approximated 
position, whereinjaw members 110, 120 define a gap distance 
“G” therebetween. Jaw members 110, 120 may be approxi 
mated to a particular position, e.g., the first approximated 
position, to achieve a desired closure pressure on tissue, or 
until a particular latching position is achieved, e.g., via 
engagement of latch assembly 180 (FIGS. 4A-4B) at a par 
ticular position. The proximal translation of mandrel 48 also 
effects proximal translation of first control member 150 from 
the initial position “P” to a first proximal position “P” 
wherein first control member 150 is spaced-apart from sec 
ond control member 160 a distance “x.’ 

With jaw members 110, 120 grasping tissue between tissue 
sealing plates 112, 122, respectively, thereof, tissue sealing 
plate 112 and/or tissue sealing plate 122 may be energized, 
e.g., via actuation of one or both of switches 62, 64 of switch 
assembly 60 (FIG. 1), to conduct energy between tissue seal 
ing plates 112, 122 and through tissue to treat, e.g., Seal, 
tissue. 
At the completion of tissue treatment, or where it is only 

desired to cut tissue, trigger 72 may be actuated to cut tissue 
grasped between jaw members 110, 120. Since first control 
member 150 is disposed in the first proximal position “P” a 
distance “x” from second control member 160, trigger 72 
may be partially actuated, e.g., to translate second control 
member 160 the distance “x. More specifically, trigger 72 
may be actuated from the un-actuated position to a first actu 
ated position, until complementary angled Surface 168 of 
second control member 160 is moved the distance "x" to abut 
angled surface 158 of first control member 150, thereby pre 
venting further actuation of trigger 72. As trigger 72 is actu 
ated, connector rod 78 and knife drive rod 193 are pulled 
distally, thereby urging knife 190 from the retracted position 
to the first extended position wherein, as shown in FIG. 6B, 
knife 190 extends partially between jaw members 110, 120, to 
position “k” to cuttissuegrasped therebetween. Knife 190 is 
prevented from further translation through knife channels 125 
and between jaw members 110, 120 due to the abutment of 
angled surface 158 of first control member 150 and comple 
mentary angled surface 168 of second control member 160. 
As mentioned above, this feature protects knife 190 by pre 
venting knife 190 from being further extended in a situation 
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where a relatively smaller portion of knife 190 is disposed 
within and guided by knife channels 125 of jaw members 110. 
120 (due to the relatively larger gap distance “G” betweenjaw 
members 110, 120). 
Once tissue has been cut, knife 190 is retracted, e.g., via 

releasing trigger 72 and allowing trigger 72 to return under 
bias to the un-actuated position. Thereafter, movable handle 
40 is unlatched and/or released and is returned to the initial 
position to return jaw members 110, 120 to the spaced-apart 
position to release the treated and divided tissue. 

Turning now to FIGS. 7 and 7A-7B, in conjunction with 
FIGS. 1-4B, the use and operation of forceps 10 for grasping, 
treating, and/or dividing relatively small-diameter tissue, 
relatively more compressible tissue, for procedures where a 
Smaller gap distance is desired, and/or for procedures where 
a greater closure pressure is desired, is Substantially similar to 
that described above with respect to FIGS. 6 and 6A-6B and, 
thus, only the differences therebetween will be described in 
detail while similarities will be only summarily described or 
omitted entirely for purposes of brevity. 

Initially, to grasp tissue, movable handle 40 is compressed 
towards fixed handle 50 from the initial position, past the first 
compressed position, to a second compressed position Such 
thatjaw members 110, 120 are pivoted relative to one another 
to the second approximated position to grasp tissue therebe 
tween and define a relatively smaller gap distance 'g' ther 
ebetween. Movement of movable handle 40 to the second 
compressed position effects proximal translation of mandrel 
48 and drive sleeve 132 to approximate jaw members 110. 
120 and also effects proximal translation of first control mem 
ber 150 from the initial position “Po past the first proximal 
position “P” (FIG. 6), to a second proximal position “P” 
wherein first control member 150 is spaced-apart from sec 
ond control member 160 a distance “x. Thereafter, with 
tissue grasped between tissue sealing plates 112, 122 of jaw 
members 110, 120, respectively, energy may be conducted 
between tissue sealing plates 112, 122 and through tissue to 
treat, e.g., Seal, tissue. 

At the completion of tissue treatment, or where it is only 
desired to cut tissue, trigger 72 may be actuated to cut tissue 
grasped between jaw members 110, 120. Since first control 
member 150 is disposed in the second proximal position “P” 
a distance “X” from second control member 160, trigger 72 
may be actuated further as compared to when jaw members 
110, 120 are further spaced-apart. That is, trigger 72 may be 
actuated from the un-actuated position, past the first actuated 
position, to a second actuated position, wherein second con 
trol member 160 is moved the distance “x until comple 
mentary angled surface 168 of second control member 160 
contacts angled surface 158 of first control member 150 to 
prevent further actuation of trigger 72. This relatively greater, 
or further actuation of trigger 72 corresponds to relatively 
greater distal translation of connector rod 78 and knife drive 
rod 193 and, thus, relatively further extension of knife 190 
between jaw members 110, 120 to position “k as shown in 
FIG. 7B, to cut tissue grasped therebetween. 
At this point, knife 190 is prevented from further transla 

tion through knife channels 125 and between jaw members 
110, 120 due to the abutment of angled surface 158 of first 
control member 150 and complementary angled surface 168 
of second control member 160. However, in this position, 
knife 190 has been extended further relative to situations 
wherein jaw members 110, 120 are spaced-apart a greater 
distance, e.g., as in FIGS. 6 and 6A-6B whereinjaw members 
110, 120 define gap distance “G” therebetween, since a rela 
tively greater portion of knife 190 is disposed within and 
guided by knife channels 125 of jaw members 110, 120, 
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12 
thereby providing greater protection from knife trap, knife 
splay, and/or knife mis-alignment. Once tissue has been cut, 
knife 190 is retracted and jaw members 110, 120 are returned 
to the spaced-apart position to release the treated and divided 
tissue. 

Turning now to FIG. 8, another embodiment of a forceps 
200 similar to forceps 10 (FIG. 1) is shown. Forceps 200 is 
similar to forceps 10 (FIG. 1) except for the configuration and 
operation of first control member 250 of drive assembly 241 
and second control member 260 of trigger assembly 270. 
Thus, only these differences will be described below to avoid 
unnecessary repetition. 

With continued reference to FIG. 8, drive assembly 241 of 
forceps 200 includes a first control member 250 and trigger 
assembly 270 of forceps 200 includes a second control mem 
ber 260. First control member 250 includes abody 252 defin 
ing a proximal end 253 having a proximal finger 254 extend 
ing therefrom and a distal end 255 having an engagement leg 
256 extending therefrom. Engagement leg 256 of first control 
member 250, which extends distally from body 252, defines a 
generally distally-facing angled contact surface 258. First 
control member 250 is biased distally via a spring 280 
coupled between distal end 255 of first control member 250 
and housing 222. Proximal finger 254 is positioned adjacent 
to and proximally of mandrel 248 of drive assembly 241 such 
that, upon proximal translation of mandrel 248, e.g., upon 
compression of movable handle 240, mandrel 248 urges first 
control member 250 proximally. Upon distal translation of 
mandrel 248, e.g., upon return of movable handle 240, spring 
280 biases first control member 250 distally to maintain 
proximal finger 254 of first control member 250 in abutment 
with mandrel 248. 

Second control member 260, similar to second control 
member 160 of trigger assembly 70 of forceps 10 (see FIGS. 
1-7B), is pivotably engaged to trigger 272. Second control 
member 260 includes a body 262 defining a generally-proxi 
mally facing complementary angled contact surface 268 that 
is angled similarly to angled contact surface 258 of first 
control member 250. 

In use, first and second control members 250, 260, respec 
tively, of forceps 200 function similar to first and second 
control members 150, 160, respectively, of forceps 10 (see 
FIGS. 1-7B). However, rather than preventing actuation of 
trigger 272 beyond a particular position, first and second 
control members 250, 260, respectively, provide added resis 
tance and/or feedback, e.g., tactile and/or audible feedback, to 
the user once trigger 272 has reached the particular position, 
indicating to the user that the knife 190 (FIG. 3) has been 
extended to the particular position or is approaching the par 
ticular position wherein the knife 190 (FIG. 3) may be vul 
nerable to knife trap, knife splay, and/or knife mis-alignment. 
For example, when movable handle 240 is disposed in the 
initial position, mandrel 248 is positioned is a more-distal 
position and, thus, first control member 250 is likewise posi 
tioned in a more-distal, or initial position. Further, in this 
position, jaw members 210, 220 are disposed in the spaced 
apart position. In the initial position of first control member 
250, angled surface 258 of first control member 250 abuts 
complementary angled Surface 268 of second control mem 
ber 260. Thus, upon actuation of trigger 272, the user would 
encounter added resistance in actuating trigger 272 as 
complementary angled Surface 268 contacts angled Surface 
258 to urge first control member 250 proximally against the 
bias of spring 280. This added resistance is felt tactilely by the 
USC. 

On the other hand, when movable handle 240 is moved to 
the first compressed position such thatjaw members 210, 220 
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are disposed in the first approximated position, first control 
member 250 is moved proximally under the urging of man 
drel 248 to a first proximal position. In this position, upon 
actuation of trigger 272, the user would be able to more-freely 
actuate trigger 272 from the un-actuated position to the first 
actuated position, but would encounter added resistance upon 
actuation beyond the first actuated position as complemen 
tary angled surface 268 contacts angled surface 258 to urge 
first control member 250 proximally against the bias of spring 
280. Thus, the user would be tactilely alerted as to the extent 
of deployment of knife 190 (FIG. 3). First and second control 
members 250, 260, respectively, function similarly with 
respect to second, third, etc., compressed positions of mov 
able handle 240. 

Angled Surface 258 and complementary angled Surface 
268 of first and second control members 250, 260, respec 
tively, may further include teeth, serrations, or other suitable 
features (not explicitly shown) configured to engage one 
another upon contact of surfaces 250 and 260, thereby also 
providing audible feedback to the user. For example, angled 
teeth would produce "clicking audible feedback signals as 
the teeth of surfaces 250, 260 slide in contact with one another 
upon further actuation of trigger 272 beyond the particular 
position. The teeth may increase in size, rigidity and/or con 
figuration along the length of surfaces 250, 260 such that a 
greater audible feedback signal is produced as trigger 272 is 
actuated further beyond the particular position. Other con 
figurations may also be provided. 

Turning now to FIGS. 9-10, another embodiment of a 
forceps provided in accordance with the present disclosure is 
shown generally identified by reference numeral 300. For 
ceps 300 is similar to forceps 10 (FIG. 1) except for the 
control member 350 thereof. Thus, only these differences will 
be described in detail below, while similarities will be only 
summarily described or omitted entirely for purposes of brev 
ity. 

Forceps 300 includes a movable handle 340 having a lever 
342 pivotably coupled to housing 322 via pivot pin 345 and 
engaged to mandrel 348 Such that pivoting of movable handle 
340 between an initial position (FIG. 9) and one or more 
compressed positions (FIG. 10) translates mandrel 348 and 
drive sleeve 332 proximally, thereby moving the jaw mem 
bers 110, 120 (FIGS. 2A-2B) relative to one another from the 
spaced-apart position (FIG. 2A) to the one or more approxi 
mated positions (FIG. 2B). Trigger assembly 370 includes a 
trigger 372 pivotably coupled to housing 322 via pivot pin 
375, a connector rod 378 pivotably coupled to trigger 372 at 
distal end 378a thereof, and a base 379 coupled to proximal 
end 378b of connector rod 378 and to knife drive rod 393 Such 
that, upon actuation of trigger 372, connector rod 378 and 
base 379 are moved to translateknife driverod393, to thereby 
translate knife 190 (FIG. 3) between the retracted position 
and the one or more extended positions. 

Control member 350 of forceps 300 defines an elongated 
body 352 having a proximal end 353, a distal end 355 that is 
pivotably or flexibly coupled to mandrel 348, and a plurality 
of spaced-apart protrusions, e.g., first, second, third and 
fourth protrusions 358a, 358b, 358c, 358d, respectively, 
although greater or fewer protrusions may be provided, 
extending therefrom along at least a portion of the length 
thereof. Control member 350 further includes an attachment 
arm 360 extending therefrom that is coupled to housing 322 
via a slot-aperture engagement 362, allowing attachment arm 
360 and, thus, elongated body 352 to rotate at least partially 
relative to housing 322 and to translate relative to housing 322 
along the length of the slot of slot-aperture engagement 362. 
As will be described in greater detail below, control member 
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350 operates so as to regulate the deployment of knife 190 
(FIG. 3) as a function of the relative spacing between first and 
second jaw members 110, 120, respectively (FIGS. 2A-2B), 
e.g., to prevent deployment of knife 190 (FIG. 3) beyond a 
particular position that is dependent on the spacing between 
jaw members 110, 120 (FIGS. 2A-2B) and/or to provide 
added resistance and tactile and/or audible feedback to the 
user as to when the knife 190 (FIG. 3) is approaching, has 
been deployed to, or extends beyond, the particular position. 

With reference to FIG. 9, forceps 300 is shown wherein 
movable handle 340 is disposed in the initial position (such 
thatjaw members 110, 120 (FIGS. 2A-2B) are disposed in the 
spaced-apart position) and trigger 372 is disposed in the un 
actuated position (such that knife 190 (FIG. 3) is disposed in 
the retracted position). In this position, mandrel 348 is posi 
tioned is a more-distal position and, thus, control member 350 
is positioned such that first protrusion 358a is positioned 
distally of and in abutment with base 379. First protrusion 
358a (and/or the other protrusions 358b,358c,358d) may be 
formed from a rigid material Such that deployment of trigger 
372 is prevented in this position or, alternatively, first protru 
sion 358a (and/or the other protrusions 358b, 358c, 358d) 
may be formed from a resiliently flexible material such that, 
in order to actuate trigger 372, the user must provide sufficient 
force to deflect first protrusion358a. The resistance to deflec 
tion of first protrusion 358a provides added resistance to 
actuation of trigger 372, thus providing tactile feedback to the 
user. Teeth or other features (not explicitly shown) on either or 
both of first protrusion 358a (or any of the other protrusions) 
and base 379 may be provided for additionally providing 
audible feedback to the user. As can be appreciated, control 
member 350, similar to the embodiments above, prevents 
and/or alerts the user as to when trigger 372 is being actuated, 
has been actuated, or is attempting to be actuated, when jaw 
members 110, 120 (FIGS. 2A-2B) are disposed in the spaced 
apart position. 

Referring to FIG. 10, when movable handle 340 is com 
pressed, or pulled proximally to a compressed position (e.g., 
a first compressed position, a second compressed position, 
etc.) to move jaw members 110, 120 (FIGS. 2A-2B) to an 
approximated position (e.g., a first approximated position, a 
second approximated position, etc.) to grasp tissue therebe 
tween, mandrel 348 is translated proximally, thus urging con 
trol member 350 to rotate and translate in a generally down 
ward direction to the position shown in FIG. 10. The extent of 
compression of movable handle 340, e.g., whether movable 
handle 340 is compressed to the first compressed position, the 
second compressed position, etc., and, thus, the extent of 
approximation of jaw members 110, 120 (FIGS. 2A-2B), e.g., 
whether jaw members 110, 120 are moved to the first approxi 
mated position, the second approximated position, etc., deter 
mines the positioning of control member 350 relative to hous 
ing 322 and base 379. As shown in FIG. 10, control member 
350 has been moved, e.g., to a second compressed position, 
such that first and second protrusions 358a, 358b, respec 
tively, no longer interfere with base 379. Thus, trigger 372 
may be actuated to translate base 379 and knife drive rod 393 
distally, thereby extending knife 190 (FIG. 3) between jaw 
members 110, 120 (FIGS. 2A-2B), e.g., to a second extended 
position, until base 379 contacts third protrusion358c. There 
after, trigger 372 may be prevented from further actuation due 
to the interference between third protrusion 358c and base 
379 (in embodiments where third protrusion 358c is rigid) or, 
alternatively, tactile and/or audible feedback may be provided 
and the user may be required to apply additional force to 
further actuate trigger 372 (in embodiments where third pro 
trusion358c is resiliently flexible). As can be appreciated, the 
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spacing of protrusions 358a, 358b, 358c, 358d and/or con 
figuration of control member 350 may otherwise be config 
ured so as to control deployment of knife 190 (FIG. 3) in 
accordance with the gap distance between jaw members 110. 
120, as desired. 

While several embodiments of the disclosure have been 
shown in the drawings, it is not intended that the disclosure be 
limited thereto, as it is intended that the disclosure beas broad 
in scope as the art will allow and that the specification be read 
likewise. Therefore, the above description should not be con 
Strued as limiting, but merely as exemplifications of particu 
lar embodiments. Those skilled in the art will envision other 
modifications within the scope and spirit of the claims 
appended hereto. 
What is claimed is: 
1. A Surgical instrument, comprising: 
an end effector assembly having first and second jaw mem 

bers, at least one of the jaw members movable relative to 
the other between a spaced-apart position and a plurality 
of approximated positions, wherein a different gap dis 
tance is defined between the jaw members in each of the 
approximated positions; 

a knife selectively movable between a retracted position 
and a plurality of extended positions, wherein the knife 
extends a different distance between the jaw members in 
each of the extended positions, each of the extended 
positions of the knife corresponding to one of the 
approximated positions of the jaw members; and 

at least one control member operably coupled with the end 
effector assembly and the knife, the at least one control 
member configured to limit a range of motion of the 
knife between the retracted position and the extended 
position corresponding to the position of the at least one 
jaw member. 

2. The Surgical instrument according to claim 1, further 
including a handle assembly having a movable handle oper 
ably coupled to the end effector assembly, the movable handle 
movable between a first position and a plurality of second 
positions for moving the at least one jaw member between the 
spaced-apart position and the plurality of approximated posi 
tions. 

3. The Surgical instrument according to claim 2, further 
including a trigger assembly including a movable trigger 
operably coupled to the knife, the movable trigger movable 
between an un-actuated position and a plurality of actuated 
positions for moving the knife between the retracted position 
and the plurality of extended positions, each of the actuated 
positions corresponding to one of the plurality of second 
positions of the movable handle. 

4. The Surgical instrument according to claim 3, wherein 
the at least one control member is coupled between the handle 
assembly and the trigger assembly, the at least one control 
member configured to limit a range of motion of the trigger 
between the un-actuated position and the actuated position 
that corresponds to the position of the movable handle. 

5. The Surgical instrument according to claim 4, wherein 
the at least one control member impedes the range of motion 
of the trigger. 

6. The Surgical instrument according to claim 1, wherein 
the distance the knife extends between the jaw members is 
inversely related to the gap distance between the jaw mem 
bers. 

7. A Surgical instrument, comprising: 
an end effector assembly having first and second jaw mem 

bers, at least one of the jaw members movable relative to 
the other between a spaced-apart position and a plurality 
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of approximated positions, wherein a different gap dis 
tance is defined between the jaw members in each of the 
approximated positions; 

a knife selectively movable between a retracted position 
and a plurality of extended positions, wherein the knife 
extends a different distance between the jaw members in 
each of the extended positions, each of the extended 
positions of the knife corresponding to one of the 
approximated positions of the jaw members; and 

at least one control member operably coupled with the end 
effector assembly and the knife, the at least one control 
member configured to provide increased resistance to 
movement of the knife beyond the extended position 
corresponding to the position of the at least one jaw 
member. 

8. The surgical instrument according to claim 7, further 
including a handle assembly having a movable handle oper 
ably coupled to the end effector assembly, the movable handle 
movable between a first position and a plurality of second 
positions for moving the at least one jaw member between the 
spaced-apart position and the plurality of approximated posi 
tions. 

9. The surgical instrument according to claim 8, further 
including a trigger assembly including a movable trigger 
operably coupled to the knife, the movable trigger movable 
between an un-actuated position and a plurality of actuated 
positions for moving the knife between the retracted position 
and the plurality of extended positions, each of the actuated 
positions corresponding to one of the plurality of second 
positions of the movable handle. 

10. The surgical instrument according to claim 9, wherein 
the at least one control member is coupled between the handle 
assembly and the trigger assembly, the at least one control 
member configured to provide increased resistance to move 
ment of the trigger beyond the actuated position that corre 
sponds to the position of the movable handle. 

11. A method, comprising: 
moving at least one of first and second jaw members rela 

tive to the other from a spaced-apart position to an 
approximated position to grasp tissue therebetween, 
wherein in the approximated position the jaw members 
define a gap distance therebetween; 

extending a knife from a retracted position to an extended 
position to cut tissue grasped between the jaw members, 
wherein in the extended position, the knife extends 
between the jaw members a distance that is inversely 
related to the gap distance defined between the jaw 
members. 

12. The method according to claim 11, wherein moving the 
at least one of the first and second jaw members to the 
approximated position includes moving a movable handle 
that is operably coupled to the end effector assembly from a 
first position to a second position. 

13. The method according to claim 12, wherein extending 
the knife from the retracted position to the extended position 
includes moving a trigger that is operably coupled to the knife 
from an un-actuated position to an actuated position. 

14. The method according to claim 13, wherein a range of 
motion of the trigger from the retracted position to the 
extended position is inversely related to a range of motion of 
the movable handle from the first position to the second 
position. 


